Effects of polyvinylpyrrolidone additive on the performance of hollow fiber ion exchanger mixed matrix membrane for copper removal by Wong Jing Zhi, Kelvin
 23 
3 METHODOLOGY 
3.1 Chemicals 
Polyethersulfone Radel@ from Solvay Advance were used as the base membrane 
polymer. NMP, PVP and copper (II) sulphate pentahydrate and Amberlite IR120H 
cation resin are purchased from Sigma-Aldrich.  
3.2 Preparation of Dope Polymer Solution 
Amberlite IR120H washed with deionized water to remove any impurities and dried in a 
conventional oven at 80ºC for 24 hours. The dried resin is grinded with an ultra 
centrifuge grinder (Retsch Rottor Mill ZM200). The ground resin further sieved using 
45µm test sieve. 
 
Figure 3.1: Retsch Rottor Mill ZM200 
 
Different types of dope polymer solution will be prepared according to Table 3.1. The 
PES was kept constant at 18wt% with the PVP concentration varied from 0 to 10wt%. 
PES and PVP dissolved in NMP under continuous stirring at 60ºC for six hours at 
800rpm as shown in Figure 3.2. Ground Amberlite IR120H mixed into the prepared 
PES polymer solution at 20wt% cation loading relative to the amount of PES for four 
hours.  
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Table 3.1: Dope solution composition of hollow fiber membrane 
 
Dope 
no. 
Dope solution composition Bore fluid composition 
1 PES/NMP  18:82 H2O 
2 PES/NMP/PVP 18:79:3 H2O 
3 PES/NMP/PVP 18:77:5 H2O 
4 PES/NMP/PVP 18:74:8 H2O 
5 PES/NMP/PVP 18:72:10 H2O 
 
 
  
Figure 3.2: Dope Solution Preparation 
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3.3 Hollow Fiber Dry-Wet Spinning Process 
The dry-wet spinning technique is used to synthesize the hollow fiber membrane. The 
other parameters such as weight ratio of the resin, the applied pressure, bore fluid flow 
rate set at 1 bar pressure and fiber take up speed set at 31 revolutions per minute. The 
Figure 3.3 shows the preparation of the hollow fiber membrane. The Figure 3.4 shows 
the hollow fiber membrane produced at the take up drum. The synthesized membrane 
was dip in water bath as shown in Figure 3.5 to allow the membrane to settle further. 
 
 
 
 
Figure 3.3: Dry-wet Spinning Process 
 
